Momentum conserving one-dimensional system with a finite thermal conductivity.
A one-dimensional system of particles is examined in which even numbered particles are bound to adjacent even particles by harmonic spring forces, while odd particles are free. Even and odd particles collide elastically. This is a momentum conserving modification of the famous "ding-a-ling" model. Molecular-dynamics simulations are carried out and the current power spectra are obtained. The energy current power spectrum has zero slope at low frequencies. This implies that the thermal conductivity κ is finite and independent of system length L , for L sufficiently large. Steady-state simulations provide further evidence that κ is independent of L at large values of L . The relevance of this result to the proof by Prosen and Campbell that momentum conservation with nonvanishing pressure implies an infinite thermal conductivity is discussed.